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No. 66 


Recommended 
where electrical 
outlets are NOT 
available. 


Convenient styling and standard 
design make up the No. 66 Student Micro- 
scope. All the performance features of more 
advanced microscopes are built into the 
No. 66 including: 

A fine adjustment with full 9-turn excursion. 
Durable ali metal parts. 

Quality optics with a wide range of magnifications. 
Controls above stage, close to slide. 

Inclination joint for tilting to a comfortable angie. 
Substage mirror for utilization of any light source. 


While initial cost is slightly higher than 
lowest cost microscopes, over a period of 
years the sturdy long-wearing No. 66 will 
actually save you money through low main- 
tenance costs. Invest in the future with a 
No. 66, Write for detailed information. 


No. 78 


Recommended 
where electrical 
outlets are 
available. 


Modern in appearance and mechani- 
cally streamlined for efficient student 
operation, the No. 78 Scholar’s Microscope 
is unprecedented for effective teaching. 
It has: 


Simplified adjustments to reduce instruction time. 
Low over-all height for comfortable posture. 
Reversed arm for clear view of stage, slides, objectives. 
Prefocused, built-in illuminator. 

Locked-in optics to prevent loss or damage. 

Safety stop to eliminate slide breakage. 

Quality optics for sharp clear images. 


These are just a few of the No. 78's features 
that have revolutionized science teaching. 
For more complete information return the 
coupon below. 


MAIL COUPON 


American Optical 


Dept. D58 


INSTRUMENT DIVISION 


Please send me free literature on: 


0 AO No. 66 Microscope 


Signed 
Address 
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NEW SCIENCE FILMS 


16uxm sound films for elementary grades 


LIVING SCIENCE SERIES NO. 1 
(6 min. ea. color $60. Series $100) 
ATTRACTING BIRDS IN WINTER 

BUILDING BIRDHOUSES 
LIVING SCIENCE SERIES NO. 2 
(6 min. ea. color $60. Series $200) 
BIRDS THAT EAT FISH 
BIRDS THAT EAT FLESH 
BIRDS THAT EAT INSECTS 
BIRDS THAT EAT SEEDS 


BIOLOGY FILMS 


Other Biology films available for junior high 
: and up including John Nash Ott’s color series, 


in time-lapse photography on the growth of 
flowers and trees. 


Write Dept. BF for new catalog. 


INTERNATIONAL 
FILM BUREAU, INC. 
57 E. Jackson Blvd., Chicago 4 


BLOOD PRESSURE GAUGE 
AND STETHOSCOPE 


For use in demonstrating the 
purpose and function of 
blood pressure gauges and 
stethoscopes. As depend- 
: able as professional models, 
— yet inexpensive enough to 
gu 77) be part of any life science 
> = i} laboratory. Explanation of 

theory behind apparatus 
sent with order, if requested. 


Consists.of a mercury manometer and 
scale, stand, pressure bandage and 
bulb, functional stethoscope, and in- 
struction booklet. 

Identical to model A except that it is 
equipped with a professional Bowles 
stethoscope. 

Circular of Model A available. Orders 


shipped promptly. 


JOY SPECIALTY COMPANY 
2320 West Hubbard St. Chicago 12, Ill. 


THE CAROLINA SERVICE 
OFFERS... 


e A complete culture collection of 
Bacteria, Fungi, Algae, Protozoa 
and Invertebrates. 

@ Quality Biological and Botanical 
Preserved Materials. 

Microscope Slides, Kodachromes 
and Plast-O-Mounts guaranteed 
to give satisfaction. 

e Carefully selected Dissecting In- 
struments and Supplies. 

@ Microscopes and Accessories to 
meet the need of biological labo- 
ratories. 

e General Laboratory Apparatus 
including glassware, ovens, bal- 
ances and other apparatus. 

e@ Chemicals, Inorganic and Or- 
ganic, Stains, and Solutions. 

DEPENDABLE SERVICE 
A guarantee of complete satistaction. 
Quality materials at reasonable prices. 
CAROLINA BIOLOGICAL 
SUPPLY COMPANY 
Elon College, North Carolina 


MAGNIFIER 


Folding, Doublet, 10x 


H is an opportunity to procure a quality instru- 
ment at exceedingly low cost. Manufactured 
by expert optical technicians. 

OUBLE-CONVEX lenses, carefully mounted in 
D luminum housing, giving undistorted maximum 
field, very light in weight. Excellent magnifier for 
laboratory and field work. 

No. 1874 MAGNIFIER, 10X ...............- $3.50 
10% discount in lots of 5 or more 


NEW YORK SCIENTIFIC SUPPLY CO. 
General Supplies for Biology and Chemistry 
28 West 30th Street New York 1, N. Y. 
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Phase Films 


Announcing our latest release: 


THE LIFE STORY OF A WATERMOLD— 
Allomyces 


With Teacher’s Study Guide which has been 
carefully prepared and checked for scientific 
accuracy. 


This film, produced by the Zernike phase- 
contrast method awarded the Nobel Prize 
in Physics for 1953, marks a milestone in 
the progress of education in Biology. 
Other subjects ready: “Syngamy and Al- 
ternation of Generations in Allomyces a 
Watermold;” “Plant Growth and Muta- 
tion;” “Cell Division;” “Meiosis.” Now in 
our sixth year. Write for previews or de- 
scriptive literature. 


ARTHUR T. BRICE 


Phase Films Ross, California 
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Publication of the National Association of Biology 
Teachers. 


Issued monthly during the school year from October to 
May. Entered as second class matter October 26, 1939, al 
the post office at Lancaster, Pa., under the Act of March 3. 
1879. 


Publication Office—Box 749, Lancaster, Pa. 


Editor-in-Chief—B. Bernars Vance, Route 1, Box 175. 
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ing advertising should be sent to the Managing Editor. 
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Dr. Harvey Stork, Carleton College, is 
sponsible for this beautiful photomicrogra 
of a section of birch wood. 
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HERBARIUMS 


for Mounting, Analyzing, and 
Preserving Botanical Specimens 


The Cameron Herbarium 


is most up-to-date in nomenclature and 
classification. That it is popular and 
practical is proved by its continued 
use by those who used the original 
edition, as well as by the new and in- 
creasing list of users each season. 


The National Herbarium 


is arranged on the check plan. It pre- 
sents a complete botanical outline— 
the student amalyzes the different 
specimens by placing check marks in 
the proper spaces. 


H. L. FETIEREISEN, Publisher 
Box 987 Cedar Rapids, Iowa 


TRY WARD’S 
MICRO-EXPLANO-MOUNTS 


and see how they add to the efficiency of 
your lab period. Each Micro-Explano- 
Mount is a prepared microscope slide con- 
tained in a special carrier that bears illus- 
trations and text pertaining to the subject 
of the slide. Answers many student 
questions, teaches use of slide material. 


ExS 250, 25 Ward's Micro-Explano- 
Mounts for Botany, packed in box $24.35 


ExS 500,25 Ward’s Micro-Explano- 
Mounts for Zoology, packed in box 
$24.35 


(Ward’s Micro-Explano-Mounts may be 
purchased individually at $1.00 each. 
Send for list.) 


Prices list, Rochester 
WARD’S 
NATURAL SCIENCE ESTABLISHMENT, INC. 
P.O. Box 24, Beechwood Station — Rochester 9, N. Y. 


true life adventure! 
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TECHNICOLOR 


Distributed by vials Film Distribution Co., Inc. 
Watch for The Living Desert at your local theater 
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ER 
| 
| | 
> | 
er 
| 
r | 
5 94 | 
| 
\ SS ES of entertainment! | 
4 
— 
iid be < 
Wes : 
reset | 
ye, It 


NEW CHARTS 


We are pleased to announce republication of the fa- 
mous JUNG-KOCH-QUENTELL CHARTS. This ex- 


cellent new series presents its subjects with special 


techniques and in a large size: ; 
34 x inches 


Background color and shading vary through the 
series, each chosen to enhance the subject portrayed. 
All the charts are outstanding combinations of beauty 
and instructional effectiveness. 


Write for 
Circular S41 


Biology 
Botany 
Zoology 


General 
Science 


Nature 
Study 


QB30 Cabbage Butterfly 


Eventually, the JKQ series will include 52 botany sub 
jects and 50 zoology subjects. A generous selection 
is already available, and the collection is being stea¢- 
ily enlarged. Write to: 


QB10 Pear 


DENOYER-GEPPERT COMPANY 


Producers and distributors of the finest visual teaching aids 
5241 Ravenswood Avenue Chicago 40, Illinois 
The D-G collection of charts from the foreign market is now larger and finer than ever. A new catalot 


of imported charts has been prepared, listing and illustrating the many;examples of European scienti 
art that are now available. Ask for Catalog FC54. 


Please mention THe American Brotocy TeacHER when answering advertisements 
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THE BIOLOGIST IN THE PACKING 


INDUSTRY 


HILMER C. NELSON, Wilson Branch, Chicago City Junior College 


The biologist in industry is concerned pri- 
marily’ with solving the particular problems 
in which his company is interested. His find- 
ings will be used by his company to improve 
its products, produce new products, find new 
ways of utilizing its by-products, and improve 
its present processes. A considerable amount 
of routine work is usually included among the 
duties of the biologists, particularly those who 
are just entering the field. These may range 
from the performance of routine tests to the 
care of the large animal populations which 
are maintained by the research departments 
in the packing industry. 

Employers of scientific personnel often pre- 
fer to train their own workers for the special 
tasks which they are required to perform. 
For this reason the training of the student 
who wishes to enter the industrial field should 
be as broad as possible. He should have ade- 


quate training in English to enable him to 
express himself clearly and concisely in the 


preparation of oral and written reports. For 
those who enter sales work publie speaking is 
necessary, and for others it is highly recom- 
mended. 

Nature of the Work. The biologists carry 
on toxicity experiments with small animals. 
Food samples, claimed by purchasers to have 
heen toxic to man or animals, are returned to 
the food industry. These samples are then 
tested on small animal life to ascertain the 
egitimacy of the claims. Portions are fed to 
ealthy animals for a period of time. The 
inimals are then killed, and a careful exami- 
nation is made of the internal organs to deter- 
mine what toxic effects, if any, were produced. 
‘mall animal surgery, therefore, constitutes 
in important part of the work of these biolo- 
“ists. They should be able to distinguish 
tween normal and pathological tissue. 

Biologists also carry on assays of hormones, 
‘uch as insulin, pituitary hormones, as well as 
‘ variety of other substances. They may 
carry on feeding experiments to determine the 
nost desirable diets for domestic or experi- 
menta! animals. Such projects provide an in- 
reasel financial return to the producer as 
well as the packer, and provide more food and 
in improvement in the quality of the product 


for the consumer. 

A large population of small animals is 
maintained by the research departments of 
the large food industries. These require care 
and attention. The meat packing industry is 
continually faced with the problem of finding 
new uses for their by-products. Biologists 
may play an important role in the solution of 
these problems. 

Educational Requirements. There is a wide 
range in the preparation of workers in a large 
research laboratory. Correspondence with 
workers employed by the packing companies 
and conferences with research directors indi- 
cate that the following types of preparations 
are needed: 

a. High School Graduates. These are 
needed to serve as laboratory assistants. 
They are employed in routine work, such 
as injecting animals with test materials, 
feeding animais, performing simple tests 
and serving as animal caretakers. As 
they increase in technical skill, they are 
advanced into the more highly technical 
positions. These workers are encour- 
aged to enroll in evening classes in col- 
leges and universities to increase their 
knowledge and skill. 

. Junior College Graduates. The large 
food industries have a definite need for 
workers who are graduates of junior col- 
leges and have training in the following 
courses: general biology or zoology, 
comparative anatomy, bacteriology, bot- 
any, general chemistry, quantitative and 
qualitative analysis, advanced qualita- 
tive analysis, organic chemistry and bio- 
chemistry. 

College Graduates with the B.S. Degree. 
One of the large packing companies em- 
ploys 35 to 40 persons with the BS. 
degree as general biologists. They are 
employed to test drugs on small animals 
to ascertain the effects, carry on toxicity 
experiments, biological assay work, de- 
velopmental and control projects. These 
persons have majors in zoology and also 
have training in bacteriology and chem- 
istry. The following courses may also 
be valuable to those in this category: 
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Biologists in the research laboratory of a 
large packing company conducting a controlled ex- 
periment with white rats. 


histology, haematology, histochemistry, 
microtechnique, and photomicrography. 
College Graduates with Advanced De- 
grees. Pest control biologists are em- 
ployed by many large industries. One 
packing company employs four ento- 
mologists who are trained as follows: 
one has a Ph.D. degree; two have the 
M.S. degree, and one has a B.S. degree. 
In each case the major training is in the 
field of entomology. These biologists 
test various types of chemical com- 
pounds as insecticides and determine 
their effects upon plants as well as ani- 
mals. The development of insecticides 
as the means of controlling crop pests 
has expanded tremendously during the 
past decade. Many industries also em- 
ploy entomologists to keep their proper- 
ties free of insects, rodents and other 
pests as a part of their good housekeep- 
ing policy. 

University trained biologists with the 
Ph.D. or M.S. degrees are commonly 
relied upon to develop methods for con- 
verting apparently useless by-products 
into useful products for which there is a 
demand, or for which a demand can be 
created. These men are well trained in 
chemistry as well as biology, and their 
productivity can greatly increase the 
financial returns of the company by 
whom they are employed. 
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Present Opportunities for Employment. |) 
industry the biologist is often faced with th 
challenge to create his opportunities. Ther 
is a definite need in the packing industry fo 
persons who are trained in general biology o 
zoology, comparative anatomy, bacteriology 
biochemistry and pharmacology. 

Occasionally, there is a need for persons 
trained for specific types of occupations. On 
research director reports that he had for some 
time looked in vain for a biologist trained i 
the following subjects: histology, haematology 
histochemistry, microtechnique, and _ photo. 
micrography. Finally he discovered a medi- 
‘al technologist who possessed the proper 
training for performing the tasks which wer 
required. 

The development of various types of ferti- 
lizers for farmers is undergoing rapid expan- 
sion. Biologists are needed for the detaile 
and painstaking work which is necessary i1 
the testing and development of fertilizers bes 
adapted for farm use, and for the lawns of 
home owners. Biologists who are trained i1 
plant physiology have an important contribv- 
tion to make in this field. 

Salary Range. Salaries of biologists an 
dependent upon the value of their services t 
the industry which employs them. The dats 
recorded below are merely suggestive and 
were obtained from one of the large meat 
packing companies in Chicago. They are a 
follows: 

a. Biologists with two years of college train- 
ing—$65 to $70 per week. (1) Teeb- 
nicians with two years of experience- 
$70 to $85 per week. (2) Senior Teeb- 
nicians with several years of experience 
—$85 and up per week. A technician 
may earn as much as $9,000 per year. 

b. Biologists with the B.S. and advaneet 
graduate degrees: (1) Junior Scientist 
in biology—$70 to $75 per week. (2) 
Scientist in biology—$75 to $90 per 
week. (3) Senior Scientist in biology- 
$90 and up per week. 

The following data on salaries have been re- 
ported by various workers: a. Food teeb- 
nologist. Starting salary: $6,000. Maximum 
salary: $10,000. b. Bacteriologist. Starting 
salary: $3,600 for persons with the M.S. degre 
Maximum salary: $8,000. c. Microbiologis 
and histologist. Starting salary: $4,000. Mav- 
imum salary: $10,000. d. Biological Chemist 
Starting salary: $3,900. Maximum salary 
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s6,500. e. Director of research. Starting sal- 
wry: $3,600. Maximum salary: above $10,000. 
important Advantages in the Field. Al- 
‘hough the food industry as a whole does not 
show as large a profit as do many other indus- 
tries, and thus offers fewer financial induce- 
ments, it does offer many other advantages 
which are worthy of consideration by those 
biologists who may wish to enter the indus- 
trial field. These advantages are as fol- 
ows: a. Advancement is unlimited for those 
vho have the training and abilities required. 
». There is ample opportunity for self-im- 
ovement. ec. The large companies maintain 
retirement pension plans with income depend- 
ent upon years of service rendered the com- 
any by the employee. d. Sick leave is pro- 
vided, the amount being dependent upon years 
service. e. Workers are provided with paid 
vacations. f. Group insurance is provided for 
ospitalization. g. Life, accident and health 
insurance are provided for all employees. 
. There is satisfaction in working with people 
who are interested in the same objectives. 
. There is the stimulating influence of work- 
ng with people of quality. j. There is much 
satisfaction in discovering new things or 
issisting in the discovery or development of 
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new products or techniques. k. There are op- 
portunities for improving operations and prod- 
ucts. |. The work is of a stable nature, since 
meat is always needed. m. There is oppor- 
tunity for the use of creative imagination. 
n. The acquired skill and experience can be 
used in other food industries. o. The industry 
offers security to those whose services render 
them acceptable to the company. p. There 
are no health hazards. q. There is a sufficient 
variety of research projects to render the work 
interesting. 

important Disadvantages in the Field. Per- 
haps the most serious disadvantage, in so far 
as the biologist is concerned, is the fact that 
he is pioneering in a relatively new field and 
must create his own opportunities, whereas 
the position of the chemist is much more se- 
curely established, due to a longer period of 
association with industry. However, some 
directors of research consider this to be an 
advantage because of the greater opportuni- 
ties available for exploring areas which have 
not been previously investigated. 

Workers in the industry have listed the fol- 
lowing disadvantages: a. In some occupations 
within the industry the work tends to be mo- 
notonous. b. Salary increases are limited. 


Fic. 2. Research workers studying small animals. 
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c. Considerable experience is needed within 
most organizations to advance. d. In some 
fields there is an insufficient amount of scien- 
tific procedure. e. The work may in some 
instances be very confining. f. The small 
margin of profit in the industry tends to limit 
activity in the research field. g. Inability of 
management to understand the problems of 
technology. h. High cost. of materials; eighty 
per cent of overall cost is for animals. i. The 
financial rewards are not as great in the food 
industry as in other industries and occupa- 
tions. 

Other possible disadvantages to workers in 
the packing industry are: a. The curricula of 
most schools are of little practical value to 
workers in the field. b. Since in industry the 
value of one’s services is dependent upon out- 
put per unit of time, employees often work 
under tensions of one sort or another. 

Special Requirements. A great variety of 
skills and personality traits is demanded in 
the packing industry. A few of the most im- 
portant may be listed: a. A high frustration 
threshold. Workers in the field must possess 


Most of us who are teaching bivlogical sci- 
ences in the classrooms are happily aware that 
other agencies besides schools are contributing 
to the natural science education of our young- 
sters and of adults as well. These agencies 
include museums, botanical and zoological 
gardens, government conservation agencies, 
recreation and youth groups, and conservation 
minded groups such as Audubon Societies. 
Perhaps information about the educational 
positions related to natural science is the 
answer for some youngsters in our classes who 
ask what kind of jobs there are in biology, but 
are not suited for laboratory work and re- 
search. 

The greatest number of the natural science 
educational positions are found in museums. 
These museums vary from small trailside 
nature museums to the large metropolitan 
ones whose natural history work is just a part 
of the total program. The writer estimates 
that about 100 museums employ from one to 
eight persons in such positions. One metro- 
politan museum employs one staff member for 
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ability to cope with failures. b. Ability to se 
up controlled experiments and interpret data 
ec. Ability to reason and solve manufacturing 
problems. d. Capacity for organizing mate. 
rial. e. Patience. f. Ability to work wit 
people. g. An open inquiring mind. h. Ability 
to express one’s self in good English. i. Mep. 
tal alertness. j. Better than average scholar. 
ship. k. Accuracy. |. Tenacity in staying 
with a problem until it is solved. 

Although the number of biologists in th, 
food industry is not large, the opportunities 
for workers trained in the field of biology ar 
increasing as the latter demonstrate thei 
value and effectiveness in the research depart. 
ments of the packing industry. Particular) 
is this true when workers are trained in chen- 
istry as well as biology. 


REFERENCES 


Sharp, 8. 8., Biologist in Industry, School and Colleg 
Placement, May 1949. 

Employment Opportunities in the Biological Se- 
ences. Supplement No. 17. Occupational Outlool 
Handbook. Washington 25, D. C. 


The author will present three additional articles 
on opportunities in natural science education; 
namely, lesser known opportunities, guidance 
of young women, and consideration of natural 
science courses in terms of students. Miss 
Alfke is engaged in the elementary and high 
school science education program in connection 
with her work at Pennsylvania State Univer- 
sity. Last September she received the Ph.D 
under E. Lawrence Palmer. 


its natural science education program. 50! 
of her time is spent with a science club whos 
members pursue investigations according ' 
their interests. The members, under her supe! 
vision, publish a bulletin of their finding 
She also serves other youth as well as adv 
groups by giving lectures and conducting fit 
trips. A community nature museum employ: 
two full-time staff members who prepare 4! 
maintain both live plants and animals. Sov 
exhibits are done by specialists; some matt 
rial is brought in by visitors. A program * 
planned to serve the children of the com 
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Nature Museum, Rock Hill, 
Natl. 


South 
Foundation for Junior 


Children’s 
Carolina. Courtesy: 
Museums, Inc. 


munity, and it includes field trips, star gazes, 
and nature hobby activities at the museum. 
The staff members publish a museum paper, 
occasional natural science information bulle- 
tins, and some publicity material. Some 
metropolitan museums employ one or more 
persons to serve as guides for school groups. 
They work out the advance arrangements with 
classroom groups, greet the class on arrival 
ind guide the group through a section of the 
museum in accordance with the planned pur- 
pose of the trip; they present films and other 
visual aids to groups to supplement the mu- 
seum exhibits, and they may produce infor- 
mational material for visiting groups to use 
in preparing for a visit and for follow-up after 
a Visit. 

Positions similar to some of the preceding 
are provided by the Massachusetts Audubon 
Society. About twelve persons are employed 
'o conduct a conservation education program 
in cooperating school systems which contrib- 
ite to the salaries of these workers. Most of 
the workers meet several periods a week with 
each of several upper elementary school 
‘lasses throughout the year. They develop 
in understanding of natural history and con- 
rvation with these youngsters through lec- 
‘ure and discussion, using live and preserved 
lants and animals, films, and other visual 
ids. The Florida Audubon Society has 
recently started a program similar to that in 
Massachusetts, and other states have shown 
in interest in sucha plan. 

For a person primarily interested in botani- 
al scences there are opportunities for em- 
loyment in school gardening programs and 
in some botanical gardens. In the latter some 
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positions may involve guide and lecture work 
almost entirely. In other positions at botani- 
cal gardens, the worker spends most of his 
time with groups of youngsters or adults in a 
program of greenhouse or outdoor gardening. 
A few school systems conduct school garden- 
ing programs. Some maintain a garden center 
where one or more full time staff members are 
employed. Here classroom groups are brought 
for a series of gardening lessons and experi- 
ences. In other systems the staff member 
works with the youngsters in the classroom 
and continues the program through visits to 
home gardens developed by the children. The 
writer was able to obtain information about 
twenty individuals employed on a full time 
basis for horticultural education work. There 
are other part time positions in this category. 

A few zoological gardens employ individuals 
to conduct an educational program. Some 
serve primarily as guides; some operate a 
question and answer booth; others prepare 
and present television and radio programs. 
Other duties include presenting lectures at the 
zoo or at schools, handling correspondence and 
preparing informational literature and public- 
ity material. Caring for the animals or super- 
vising their care is the responsibility of a few 
of the educational personnel. Sometimes a 
person employed for children’s zoo may have 
the primary responsibility of insuring the 
safety of the visitors and the animals with a 
secondary function of education work. At 
present there seem to be about ten persons 
employed by zoological gardens for educa- 
tional programs, but seventeen directors of 
zoos have stated that their future plans in- 
cluded the development of an educational pro- 
gram for which special personnel would be 
needed. 


On a hike’ at 
County Schools. 
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A type of position fairly closely related to 
these already considered is that of school 
camp counselor; he has the opportunity to 
work with youngsters fortunate enough to 
spend up to two weeks of their time in a camp 
situation. The study of the camp environ- 
ment and its relation to outdoor living, con- 
servation, recreation, and history is an impor- 
tant part of the program. The number of 
school systems which operate school camps 
employing full time personnel shows a slow 
but steady increase. The camps are operated 
on the philosophy that the out-door environ- 
ment offers opportunities for meaningful 
learning which is of great value in the edu- 
cation of youth and which cannot be achieved 
as effectively in the classroom. New concepts 
of citizenship and ecology are developed. 
Pupil growth in mathematics, communication 
skills, and health learning results from their 
functional application in camp. A _ school 
camp counselor is usually on 24-hour duty 
with the youngsters but is working with them 
in a new and challenging type of education. 
Most school camps seek persons with a teach- 
ing certificate in addition to specialized train- 
ing in camping education or camping experi- 
ence. In some camps all the counselors have 
had special training in natural science; in 
others, part of the staff possesses special 
qualifications in this area. 

State and federal conservation agencies also 
offer opportunity for employment to indi- 
viduals interested in educational work related 
to natural science and are showing concern 
over the lack of individuals adequately trained 
for such work. Educational personnel of these 
institutions work with school classes, summer 
camps, women’s clubs, sportsmen’s clubs, and 


There has been a great fashion in the last 
few years for general education; the old bar- 
riers of specialization are to be torn down, 
and all knowledge must be woven together 
into a simple and sustaining network. As 
from all fads, good and bad has come of it, 
and the best of the good is the fact that we 
have all reexamined the way we teach. Al- 
though new conventions are very likely no 
better than old ones, we have in the process 
of making the change actively thought about 
the mechanics of teaching and have not simply 
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ON UNDERSTANDING BIOLOGY 


JOHN TYLER BONNER, Associate Professor, Department of Biology, Princeton University 
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other community organizations. Their rp. 
sponsibilities may include lecturing, writing 
magazine and newspaper articles or informa. 
tional pamphlets, conducting field trips, help. 
ing interested groups plan and carry out stud; 
or action programs related to conservation 
preparing films and other visual aids and pre. 
senting radio and television programs. Th 
nature of each of these positions is usual) 
determined in part by the training and abili- 
ties of the staff member and by the size an 
organization of the rest of the staff. Ti 
present trend toward an expansion of the pub. 
lic relations and interpretive work of conser. 
vation agencies indicates an increased deman 
from these sources for education workers. 
Within each of the groups of positions dis. 
cussed in this article, there is some variety 0 
activity and responsibilities determined 1 
part by the organization of the specific en- 
ploying agency. But an even greater facto 
in determining the actual nature of a positior 
often seems to be the individual doing the jo! 
These positions have in common the fact that 
they are created by service agencies to hel 
people appreciate, enjoy, and understand th 
natural environment. It is possible, therefor 
for one to plan his training to qualify f 
several of these positions. A fundamental re- 
quirement is a broad but sound backgroun 
in the natural sciences. This must include ai 
ecological understanding of living things an 
a recognition of their place in the conservati 
education of the layman. The other bros 
phase of preparation for this type of work 
that of methods of presentation. This r- 
quires an understanding of and fondness { 
people and the development of skills and tec’- 
niques of interpretation. 


parroted the methods of our predecessor 
However, I also believe in the principles ‘ 
the new education, although I am most I 
pressed by the salutary effect of the chang 
and the self-examination. The new philos 
phy of integrating and broadening is, like 4 
new ideas, an old one, and it has given 
rational excuse (which university profess0" 
always require, in any line of action) i 
attempting a better job of teaching. 

For the last few years I have been teachitt 
such a course in general biology; it is 2 “d* 
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tribution” course meant for those students 
who are quite certain they will never pursue 
biology any further. Sometimes in the be- 
ginning When I was particularly discouraged, 
| used to think that those who had elected my 
course had done so because they were abso- 
lutely positive that they could not be inter- 
ested in the subject. At first, I had grand 
ideas and gave, for instance, a series of lec- 
tures showing the relation between other 
branches of learning and biology. I talked 
for a long time on the place and importance 
of Leonardo da Vinci and Goethe. However, 
it soon became evident that these freshmen 
historians, economists, philosophers, and lit- 
erature scholars were as yet ill-prepared for 
such unifying ideas, for not only had a great 
number of them failed to realize previously 
the importance of these men in biology, but 
my lectures turned out to be the first knowl- 
edge they had of their existence at all. My 
lisillusionment became complete when, after 
giving one of these lectures that took such 
time and eare to prepare, a student came up 
to see me. I thought at last I had reached 
one person in the hundred there, and felt for 
moment warm with pleasure, but that feel- 
ing lasted only a short while, for he asked me 
not about Goethe, but how long after cutting 
one’s jugular vein did it take to die. 

Shortly after that, I had a visit from a 
research fellow in general education (unfortu- 
nately I no longer remember his name) for 
there was a period when they were as numer- 
ous about the campuses as text-book sales- 
men. When he asked me about my revolu- 
tionary new methods and ideas I came close 
‘0 breaking down completely and confessing 
‘o him that all I could think of doing at the 
homent was removing every new idea I had 
ind returning to as conventional a course as 
nossible. TI then began to question him about 
is views and his findings in his travels from 
ine university to another, and he said some- 
‘hing that set me thinking and working; he 
hlanted a seed that has grown. 

He said that he had noticed that all people 
tiving general education courses in science 
ommlain about how stupid and unresponsive 
‘he freshmen are, and how they would prefer 
tiving their courses to seniors, while people in 
‘he humanities feel that the freshmen are 
nore intelligent, more responsive, more eager 
‘0 learn than upperclassmen. The reason for 
this, he said, was simple to see: in the humani- 
les, such as literature, any novice can have 
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definite, however unsophisticated, ideas con- 
cerning morals, taste, human conduct, and so 
forth, for these are problems common with his 
experience, but in science he can have no ideas 
of any interest until he first accumulates facts. 
So, in a science there is bound to be a long 
period of fact gathering that is likely to bear 
fruit only after the course is over. 


Prof. Bonner kept his audience whimsi- 
cally amused at the Boston meetings of 
the NABT with this account of the 
approach used in the general biology 
course at Princeton. It stands, however, 
as an original approach to the problem 
of disinterested biology students. 


There must be some way in which a science 
can be taught so that from the beginning the 
student can understand and make intelligent, 
assured comments. It occurred to me that in 
biology it would be particularly easy and in- 
teresting to start with animal societies. Let 
me give you a rough sketch as to why this 
might be so. 

Many an afternoon have I spent at a zoo 
watching the baboons on a “monkey hill.” 
Each time it is hard for me to leave when the 
time comes to go home. I know it is not 
because I am a biologist that my interest is 
so aroused, but because I am a human being, 
and all the other fathers and children and 
mothers watch with the same keenness. We 
watch as though we were looking through a 
one-way glass, and we see them in their living 
rooms, their dining rooms, their bedrooms and 
their toilets; they seem to cary on a complete 
existence and are not abashed by our staring 
eyes. The old males jealously guard the 
females of their harem; the young coyly eager 
females in heat try to attract the attention of 
the males; the frustrated bachelors sit and 
watch, and perhaps the most consciously 
felt of all are the mothers with their small 
babies which bring feelings of tenderness in 
each of us. They fight for food; they fight for 
females; they mate; they groom one another; 
they excrete; they play; and the mother helps 
the whimpering infant that cannot climb up 
the rock to join her. 

I watch fascinated because I know without 
thinking that in all this buzzing activity I see 
my own emotions, my own desires and aver- 
sions. It is impossible to watch without pro- 
jecting oneself into each situation, and it is 
not just that baboons have human faces and 
postures. That is part of it, and the rest are 
the actions themselves. 
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In this colony, even though it be rather arti- 
ficially placed there by the zoo keeper, there 
is a unity and an even more obvious complex 
interrelation between all the individuals. For 
instance, there are the harem groups centered 
about fierce old males, and the existence of 
all the: other monkeys seems to radiate out- 
ward from these centers. There is an elabor- 
ate social structure, and a multitude of inter- 
locking social activities. If one analyzes this 
society carefully, then it is possible to sort 
out, and see its nature and its living properties 
more clearly. It becomes obvious that in ani- 
mal societies (as well as in all other living 
things) lie the basic principles of biology. 
Animal societies, single cells, or multicellular 
organisms are all living, and one as well as 
the other can be used to illustrate the life 
functions. 

To put the matter with utmost brevity, all 
animal societies have certain basic activities 
incommon. Of these three have been chosen: 
a society takes in food so that its individual 
members may be nourished; a society per- 
petuates itself by reproduction; and a society 
has some coordination, some integration or 
communication between its members. The 
fact that all societies have these activities 
means that one can compare one society with 
another, and most especially, compare the 
methods in which they perform these activ- 
ities. There is no reason to expect that they 
do perform them in the same way, and per- 
haps the importance and the interest of the 
comparison is to see how the same activities 
can be performed in different ways. 

Social groupings have occurred in a num- 
ber of different places in the animal kingdom, 
and one could pick a number of examples 
from the higher animals. If we look to lower 
forms, then we find that by custom we no 
longer dignify their groupings with the word 
“social,” but instead use “ colonial,” and 
these colonies also take in food energy, re- 
produce and are integrated. Soon it becomes 
evident that any living unit, whether it be a 
society, a colony, or an individual organism 
of one or many cells, they all, as a unit, per- 
form these three activities. This is an easy 
road to pursue; one can compare the manner 
in which different units of life perform their 
living activities, and in this way see, and per- 
haps to some extent understand, the extra- 
ordinary variety of living things. 

For the past two years I have been teaching 
a distribution course along these lines, and I 
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should like to give a brief outline of the se. 
quence of the subjects considered. 

We start with a discussion of howling 
monkey societies based entirely on the field 
study of C. R. Carpenter. In the treatment 
of each society, the major stress is placed on 
the feeding, reproduction and coordination of 
the group, as well as the evolutionary signifi- 
cance of the grouping with a particular em- 
phasis on the possible survival value of the 
grouping itself. The fur seals of the Pribiloj 
Islands are considered next, and this is fol- 
lowed by a summary of F. F. Darling’s work 
on the red deer of Scotland. These three 
mammals represent extremes in habitat as 
well as in social activity. The howling mon- 
key, for instance, is very democratic, while 
extreme dominance of the old harem males is 
seen in fur seals and red deer. Again the 
howling monkey is _ reproductively active 
throughout the year, more or less continv- 
ously, while the red deer has a short mating 
season, but remains in some form of herd or 
aggregation all year. Finally, the fur seal is 
only social during the short summer reprodue- 
tive period when they haul out on the beaches 
of the Pribilofs. The section on mammals is 
concluded with a discussion of the beaver, who 
in having a family as the social unit, fore- 
shadows the situation in insects. 

To introduce the subject of insect societies. 
there is first a gereral discussion of W. M. 
Wheeler’s famous lectures on the origin of in- 
sect societies in which, among many other 
things, the matter of the independent origin 
of the different insect societies is emphasized 
Wheeler estimates 24 separate successful and 
independent attempts. This is precisely what 
was found in the social mammals and illus- 
trates the point that social grouping must 
have selective advantage in evolution. Ther 
must be a constant selection pressure among 
many animals to move in this direction 
Then, the work of T. C. Schneirla on army 
ants is discussed, as well as the habits of ter- 
mites, including some mention of the modern 
work on caste determination. 

In proceeding down the scale, colonial hy- 
droids are examined, first by introducing thé 
subject with a description of the structure and 
activities of the degenerate fresh-water Hy- 
dra, and then by examining Obelia and the 
polymorphic colonial forms such as Hydrae- 
tinea and the Siphonophores. 

This is followed by a consideration of the 
whole problem: of cell colonies where gal? 
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‘here appear to be numerous independent at- 
tempts at a social combination. Four of these 
are chosen, representing four different cell 
types: the colonial ciliate, Zoothamnium, the 
colonial flagellate Volvox, the colonial amoeba 
or cellular slime molds, and the colonial or 
slime bacteria. This downward swing reaches 
its base in a discussion of feeding, reproduc- 
tion and coordination of a single cell. A com- 
plex ciliate is used to illustrate how, like a 
miniature Swiss watch, a single cell can per- 
form its living activities as efficiently as a 
large group. And in each downward step, as 
one approaches the single cell, it is possible to 
surreptitiously infiltrate into the student the 
facts and principles which we more commonly 
associate with biology rather than animal 
sociology or animal psychology. 

In diseussing the single cell, the question 
now arises why do organisms feed, what is 
feeding, and why is it necessary. A short ex- 
cursion into the nature of energy, and matter, 
and more particularly the energy turnover 
problems of metabolism and cellular respira- 
tion give a deeper understanding to the bio- 
logical problems. In the same vein, some 
superficial understanding of the chemical na- 
ture of protoplasm and a short discussion of 
what is involved in growth, in the synthesis of 
new protoplasm, also helps to give perspective. 

Now it is possible to weave back up again 
through the higher multicellular forms, and 
this, although it involves in itself almost half 
the course, hardly needs restatement for it is 
the main substance of conventional biology. 
In each case, and each example, the three liv- 
ing funetions are considered, and always an 
attempt is made to unify the discussion of the 
whole course about this simple theme. 


A Back Yard Teacher Exchange Program 


I will not pretend that such a scheme has, 
in all respects, been instantly successful. One 
of the difficulties created by the system was 
that with a fairly large class there was no 
possibility of discussion with the students, of 
mulling over problems with them and observ- 
ing their response. Their thought process 
could only be gauged in the examinations, for 
the lectures consisted of the customary ora- 
tions with little or no give and take, while the 
laboratory possessed a sufficient amount of 
the customary chaos to prevent settling down 
to any problems seriously. Therefore, as an 
experiment, recently I have been running the 
laboratory in small groups of ten students for 
a shorter period of time. By keeping the size 
down it has been possible to have a combina- 
tion laboratory and preceptorial. The latter 
is a system of teaching by discussion groups 
which has been, since the days it was intro- 
duced at Princeton by President Wilson, par- 
ticularly successful and extensively used in 
the humanities and social sciences. 

Another problem has arisen that might have 
been expected. The discussions in the first 
part of the course are intelligent, avd the in- 
terest and work of the student is high. The 
great difficulty comes in the transition to the 
lower forms; one must not leave the student 
with feelings of regret when one really comes 
to grips with the straight biology. It is a 
matter of integrating the two portions and 
avoiding evoking the kind of response I re- 
ceived from one student the first year the ex- 
periment was tried. He came up to me after 
the first lecture on colonial hydroids and ex- 
pressed his sorrow that we had left the subject 
of social mammals and insects, because, as he 
put it so succinctly, “ After all, sir, who gives 
a damn about a polyp? ” 


A BACK YARD TEACHER EXCHANGE PROGRAM 
WM. H. BANKS, JR., Ecological Research, University of Utah 


Editor's Note: Here is a refreshingly new 
idea for biology teachers. Mr. Banks is 
formerly of the Louisville Public School 
System. His present address is: Eco- 
logical Research, 4050 D Area, Dugway 
Proving Ground, Dugway, Utah. 


In recent years the practice of international . 


teacher exchange (“swapping” an American 
teacher for a foreign colleague) has become 
established in our colleges and secondary 
‘choo!s. Instructors of English, history and 


modern languages, to cite but a few examples, 
derive untold benefits in practical experience 
and sheer pleasure from living in an environ- 
ment close to their subject fields. 

But, has anyone advanced the idea of a 
teacher exchange program within the United 
States? 

Teachers of many disciplines would derive 
benefit to a greater or lesser degree from 
traveling about the country, but exceptional 
opportunities and benefits would be afforded 
the biology teacher through such an experi- 
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ence. The chemistry or physics teacher, for 
example, is little attracted to outside areas, 
for properties of matter do not vary with geo- 
graphical placement. On the other hand, the 
naturalist who is uprooted from Ohio and 
dropped into Florida finds himself in a new 
world! The lush greenery of the Great 
Smokies startles the native of the grand 
Rockies! Although the biologist recognizes 
certain principles in operation everywhere, in 
no two places does he find identical conditions. 
Comparison of two areas and reapplication of 
known principles to new situations is not only 
a thrilling experience, but to the biologist it is 
an integral part of professional growth and 
maturation. 

Newer techniques in biology teaching stress 
utilization of materials—bringing the student 
into direct contact with the out-of-doors. The 
teacher who has traveled extensively—one 
who has seen and studied at first hand the life 
phenomena of various places—is prepared to 
deliver a much more dynamic classroom pres- 
entation. A teacher exchange plan would pro- 
vide the opportunity for teachers of biology 
in secondary schools to study nature in a dif- 
ferent locality, perhaps on the other side of 
the continent! 

What problems would be encountered before 
such an exchange could be put into operation? 
The first barrier could well be the require- 
ments for teacher certification which vary 
from state to state. Are the differences so 
great as to prove prohibitive, or could this 
obstacle be circumvented? What would be 
the attitudes of state boards of education to 
such an exchange? Would school administra- 
tors support the idea? 

Every state board of education has its own 


more or less standardized course of study for 


STUDY NATURE BY EAR 


Prof. Mil- 
ler writes beautifully of an oft-ignored 
aspect of the process of observing nature. 


Biology is also nature study. 


LOYE MILLER, Professor Emeritus, University of California, Los Angeles 


“To him who, in the love of Nature, holds 
communion with her visible forms, she speaks 
a various language.” 

Bryant might just as well have used the 
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which its biology teachers are held respongi. 
ble. At first glance this lack of uniformit) 
might discourage teachers from participating 
in such a program, but does not this varia. 
bility in itself present a challenge? What ney 
things are to be learned about biology teach. 
ing in other sections of the country? What 
‘an be contributed to the biology teaching o! 
other states? While journals and various pro. 
fessional publications provide a ready mediuy 
for the exchange of ideas, they can never r.- 
place the value of personal experience. 

Other than the typical administrative prob. 
lems such as housing, salary differentials an 
transportation, what would be the routine pro. 
cedure of teacher exchange? How could 
teacher go about submitting his name an 
request for exchange? What agency would 
be best qualified for handling the details? 

The possibilities are intriguing and almost 
unlimited. This could be that once-in-a-life. 
time opportunity to see the spring wildflower 
display of the Mojave, to study the lakes oj 
northern Minnesota, to hike the breathtaking 
Appalachian Trail, or to collect the spectacv- 
lar abalone on the coast of California. This 
could be that chance to exchange ideas, t 
learn new facts, to build up a better collectior 
of diverse specimens, to assimilate new ex- 
periences, to gain a refreshed appreciation o/ 
the scope of biology and biology teaching! 

Looking at this thing personally, “Hoy 
could you benefit from such an exchange? 
An immediate need in the promotion and e- 
ploration of the potentialities of this ide: 
would be a poll of American biology teacher 
at all levels. 


“Where would you like to teach nex \ 
spring?” tair 
ire 
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expression “ audible forms,” for nature is fu Add 
of all sorts of sounds. What’s more, since the i ther 
source of that sound often eludes with tat- i hav 
talizing persistence our actual physical vision. J and 
the ear is the only avenue of approach to ou I show 
consciousness. I would strongly urge yout hen 
learn to listen with greater accuracy. O 
There are certain advantages to accuratt J alws 
listening. You will have “eyes in the back Hi awa) 
of your head,” so to speak. Things don't# ln o 
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cateh your eye except as they come within a 
narrow visual angle. You can hear, however, 
through the whole 360° of your horizon. You 
an hear through the leafage of a tree or the 
sedges of a pond, through the darkness of the 
night sky, or around the corner that has so 
ong baffled man’s inquisitiveness. I spent a 
week once, flat on my back, in a city-smoth- 
ered hospital, yet 14 species of invisible birds 


§ spoke to me of the pleasant out-of-doors, and 


they spoke a “ various language.” 

But how can I learn to listen? Of course, 
one could say “by listening.” Rather, I 
would say, by discriminative and analytic 
listening. Perhaps I can help you in your 
earning. 

Sounds have very definite characters of 
their own, and some of these peculiarities can 
be picked up by the human ear after a little 
ractice. Others are caught only by delicate 
instruments which we must leave to the acous- 
tieal laboratories and technicians to work out. 
The results of their work, however, may aid us 
in making our ordinary perceptions of sound 
nore sharply discriminative. 

The scientist picks things to pieces in order 
that his mind may better grasp how they were 
uade up in the beginning. I contend that this 
icking to pieces is, in the long run, a con- 
structive process if we don’t stop with just the 
pieces. A monkey or a small child can tear 
part a lot of things, but only the growing 
hild’s intelligence can put together in the 
rain a reconstruction of the thing destroyed. 
Let's pick some of the sounds of Nature to 
ieces, see if we can understand them better, 
earn more readily to recognize them, and 
know the wild folk who made them. 

Most of you know that we hear because cer- 
‘ain waves or vibrations in the invisible air 
we carried to the ear drums. The force with 
vhich these sound waves strike the ear will 
etermine the loudness of the sound, their fre- 
juency determines within limits the pitch, 
vhile their forms (i.e., simple or complex) will 
etermine the timbre or quality. A single 
ound then has loudness, pitch and timbre. 
\dd to this fairly simple beginning the fur- 
‘her statement that a series of sounds may 
ave rhythm, interval, inflection, and purpose, 
ind one may at first be discouraged. You 
‘ould, however, be encouraged to feel that 
‘here sre so many characters to lay hold upon. 

Our estimate of the loudness of a sound is 
ways dependent upon our notion of how far 
way the creature is who makes the sound. 
ln other words we must “ refer the sound to 


Study Nature By Ear 91 


its point of origin.” For example, there is the 
relation of the object to other objects. If 
you'll stop to think of it, we get echoes of 
sounds from hillsides, cliffs, rocks or even 
trees. Sounds coming over a plain, or over 
quiet water, or from the sky are always diffi- 
cult to refer. On the ground, however, there 
are devices that can be applied. A crude type 
of triangulation has proven very useful in my 
own field work. It is somewhat as follows: 
From the spot where you first hear the sound, 
determine the direction from which it comes 
and draw an imaginary line from your station 
to the source of sound; now move at right 
angles to this line as far as practicable, and 
draw another imaginary line. Where these 
two lines intersect is the location of the 
source. What school-teacher hasn’t done it 
in the class-room? 

This device has proven of great use in lo- 
cating owls at night. Their voices are often 
most elusive in the dark because of a muffled 
quality and varied loudness. They are fre- 
quently reduced to a mere breath, without 
change of pitch or quality. The whisper songs 
of autumn or winter birds are sometimes so 
ventriloquistic as to be referable in no other 
way. A Hermit Thrush may sing full throated 
from deep woods, or he may whisper from a 
point less than ten feet distance, and such an 
elusive sound it can be! 

The pitch of a sound differs with length of 
the waves or frequency, as we may say. Ina 
pond or small lake the short water waves 
come lapping upon the shore with great fre- 
quency while upon the sea beach the great 
waves roll in at long and pounding intervals. 
A series of short or frequent sound waves pro- 
duces a high-pitched tone; the less frequent 
impulses produce a lower one. Even the most 
“tone deaf” person can usually distinguish 
the child’s voice from that of the man merely 
by the higher pitch. After the same amount 
of experience out-of-doors, as he has had in- 
doors, he could probably tell a Timber Wolf 
from a Coyote or a Horned Owl from a 
Spotted Owl. Tiny birds have tiny pipes 
upon which to play while, in general, the 
larger pipe is found in the larger bird. There 
are exceptions, however. The female Horned 
Owl is larger than her mate, but her musical 
instrument is smaller; so she produces a tone 
some times a major third higher in pitch. 

If you are musically inclined, and carry a 
pitch pipe into the field, you will be surprised 
to discover that each bird has a remarkable 
fidelity in this matter of absolute pitch. 
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There is some variation due to sex, or to the 
age of the individual but, you will discover, 
variation is surprisingly slight. 

True it is that the pitch of a single note 
may not remain constant throughout its dura- 
tion. It may have a rising or a falling inflec- 
tion. We use the syllable “ whit,” or perhaps 
“chip,” for the note of a small bird. To me 
the one has a rising inflection, and the other 
a falling off or a flatting. The first note of 
the Horned Ow] is quite un-inflected, whereas 
the three following notes turn slightly down. 
The whole performance might be diagrammed. 
The calls of the Green-backed Goldfinch might 
be syllabified “ tseah, tsweet-teet teet.”” Thus 
we may detect in a single note either a slight 
or a marked change of pitch during its brief 
duration. 

Repetition of the same call is commonly 
rhythmic to a remarkable degree. Nature is 
full of rhythm. The spring crowing note of 
the California Quail is repeated at intervals 
of about six seconds. The single hoot of the 
California Pygmy Owl is repeated with al- 
most metronomic regularity at about 60 notes 
per minute, whereas a slightly different spe- 
cies from the mountains of southern Arizona 
steps up the rhythm to 70 or more per minute 
and raises the absolute pitch. Snowy Tree 
Crickets chirp at a quicker, throbbing tempo 
in the warmer hours of early evening, but 
slow down very definitely as the temperature 
drops in the night. 

But how about that word melody? (“A 
sequence of notes that conforms to a mode” 
—Webster.) Most assuredly we do in Nature 
get sequences of notes, and if we are suffi- 
ciently charitable in our interpretation of 
“mode,” there will be no dearth of melody. 
Sometimes, we even get brief sequences that 
conform perfectly to those modes that have 
ripened through the ages in the evolution of 
human music. (7 have not yet mastered 
Schénberg’s 12-tone scale.) I once heard a 
Mountain Coyote bugle a perfect motif from 
the oratorio “ Elijah.” Meadowlarks often 
include, in their incomparable songs, some 
sequence in a major key which could be 
noted on the musical staff without the least 
distortion. The song of the Mountain Chick- 
adee includes a minor interval; the Golden- 
crowned Sparrow starts out with the same in- 
terval as the chickadee, and then wanders off 
the key and stops as though abashed by his 
mistake. 
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But why should we impose on the wild per. 
former a human “ mode ” just because we lik 
it? I like a Song Sparrow even though he 
doesn’t sing “on the key.” 


Seldom can a bird’s song be recorded on oy 
musical staff without a hopeless distortion; 
that proves fatal to its spirit. I have, there. 
fore, used certain hieroglyphics that recall t 
me the song patterns of birds, though they 
may mean nothing to another person. They 
bring back to “the inward eye ” the memon 
of an event that might otherwise be lost. 

These sound waves that we began talking 
about in the first paragraph—these unseer 
waves in the atmosphere that beat upon th 
eardrum and rouse such wondrous stimuli- 
they are not so simple as one might suppos 
A single tone is seldom a simple tone. Thos 
visible waves of the water surface with whic 
we compare them are seldom simple waves 
Even a “glassy sea,” that sends smoot 
breakers gliding up onto the beach, common) 
has more than one size or frequency of wav 
on its surface. Let but a gentle breeze spring 
up, and each of the great swells will have 
multitude of ripples racing over its surfae 
though the fundamental swell remains w- 
disturbed. 

So, with the sound waves, we get complexes 
Smaller disturbances join with the greater t 
make what we call a fundamental with its 
overtones. The result is what we call timbr 
or tone quality in any particular voice. The 
sound of a flute is different from that of 4 
clarinet; the sound of a bugle is different fro 
that of a violin, although they may all bk 
playing the same tune. 

The voices of the big outdoors are ofte! 
recognizable, not by what they say but bh 
how they say it. The timbre of voice qualit) 
becomes familiar. Suppose you watch 
Meadowlark high on his singing post som 
bright spring morning. He will sing the san 
sequence of notes for a variable number ‘ 
times, and then will “ put on a different ret 
ord” that has a totally new sequence, but !! 
will still be a Meadowlark song, and no on 
could mistake it. I have watched a sing 
bird sing three different patterns, all with! 
the passing of five minutes, without changin 
his perch other than perhaps to turn aroun 
One of my students recorded eight differet! 
song-forms within a 20-acre area one spring 
yet they were all unmistakably Meadowlar 
songs. 
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The Horned Owl has a mellow voice, the 
Crow has a raucous one. The California 
juail has a reed tone, the Sierra Grouse a 
uffed, hollow boom, the Green-backed Gold 
Finch has a thin, wirey piping, the call of the 
Russet-backed Thrush is a liquid whistle. 
he voice of the California Thrasher has a bit 
f Seotch burr-r in it. 

Why not bestow a similar attention on the 
unds of the big outdoors? The Indian did 
.. because his safety or his sustenance often 
pended upon his interpretation of the slight- 
st sound or the absence thereof. The primi- 


‘ive hunter may be in search of nourishment 
the naturalist may be in search of “ food for 
the spirit.” 


Let’s learn to listen. 


Skull-duggery: A Note About 
Piltdown Man 


The recent expose of Piltdown man by British 
entists has turned out to be what seems the 
sreatest anthropological hoax of the century. To 
i biologist the matter is not disturbing because 
e story really confirms what was somehow sensed 
ong. The Piltdown find has always been a 
ne of contention ever since the day of its an- 
uncement by Charles Dawson, the amateur 
rhaeologist who discovered the bone fragments 
ear Sussex, England around 1912. 
To the lay person untrained in the disciplines of 
logy, the newspaper account of the story may 
e seriously misleading. One might quite easily 
se some of his confidence in science and scientific 
ethod in learning that scientists had permitted 
h a gross error to be perpetuated over so long 
period of time. A very few individuals, lacking 
friendly attitude toward biology and the idea of 
olution, might be prone to use this single, iso- 
‘ed ease to discredit the whole notion of man’s 
ngin as depicted by science. 
To make a ease against the scientist on this 
itter is foolhardy since the evidence supporting 
volution is so overwhelming. Contrary to popu- 
r notion, it is quite certain that the Piltdown 
‘x will not revolutionize man’s thinking in regard 
evolution. The main value of the hoax rests 
th the fact that it illustrates beautifully the dy- 
me and self-correcting nature of science and 
wentific procedure. 


Communications 


While a student at the State College of New 
lexico, a friend and I spent countless hours 
indering over the dry desert that is so character- 
tie of southwestern New Mexico. One of the 
ings that intrigued us was a round circle of smal] 
‘ones that were held together with webbing. In 
cen er of this cirele was a hole about one-fourth 
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of an inch in diameter. We knew it was the home 
of a spider, but each time we tried to dig one out 
the sand caved in, and we lost the tunnel. After 
some thought we hit upon the following idea. The 
top two inches of sand was dry and whitish. The 
sand below this was moist and red. We took the 
fine dry top soil and poured it into the hole. As 
we removed the sand we followed the white sand 
to the bottom of the spider’s nest. This system 
may be used very efficiently on the sand along the 
beaches. Russet 158 Lewis, Klamath 
Falls, Oregon. 


An interesting program now in progress at Co- 
lumbia University is under the direction of the 
Institute for the Study of Human Variation. This 
organization was set up to initiate a coordinated 
study of the biological factors concerned in human 
variation, and of the processes by which changes in 
the biological constitution of human populations 
occur. Experts in the fields of genetics, anthro- 
pology, statistics, and biological areas are pooling 
their separate disciplines in research and in training 


. other investigators in the field. An interesting cur- 


riculum has been set up for students interested in 
this area between the biological and social sciences. 


AUDIO-VISUAL NEWS 
HAVE YOU HEARD? 


. . . A new live action film, in color, of insectivo- 
rous plants has been announced by the State Uni- 
versity College of Forestry, Syracuse, N. Y. Dr. 
William Harlow, well known as an author, pho- 
tographer, and biologist, has produced: “Insect 
Catchers of the Bog Jungle,” a portrayal of the 
insect trapping activities of the pitcher plant, sun- 
dew, and Venus flytrap. 


... If you sent for Disney Studios’ brochure on 
the True-Life Adventure Series, announced in last 
month’s news items, you learned that a third full- 
length feature production is being assembled, which 
will deal with the minute forms of life. With John 
Nash Ott, Jr., announced as one of the collabora- 
tors, we can expect some fine sequences in which 
time-lapse photography is employed. 


... The National Wildlife Federation, currently 
producing a series of brief, attractive pamphlets 
on fishing baits and how to build brush shelters, 
V-dams, and other structures for improvement of 
fishing areas, plans to accompany the pamphlets 
with related strip films, sound tapes, and 14-minute 
color films. 


... The U.S. Department of Agriculture is inter- 
ested in knowing how you react to USDA films, 
particularly with regard to a possible need for 
more human interest, story, and dramatic treat- 
ment. Send your comments to the Motion Picture 
Service, U. 8. Department of Agriculture, Wash- 
ington 25, D.C. 
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THE STATUS OF NARCOTIC ADDICTION 
IN THE UNITED STATES 


LOIS HIGGINS, Director, Crime Prevention Bureau, Chicago, III. 


The menace of drug addiction today hangs 
like a Damoclean sword over our nation. 
Thousands of young Americans are victims of 
the dope habit and, as their number increases, 
so too does the total of crimes in our com- 
munities. Concurrent with the rise in addic- 
tion comes a wave of lawlessness terrifying in 
its implications, with police blotters across the 
nation daily listing the names of more and 
more youthful offenders, and behind those 
names listing every crime in the books. 

While we tensely turn our eyes across the 
seas, while we build and man the outposts 
thousands of miles from our shores, while we 
join other free nations to resist the threat of 
Communism in other parts of the world, our 
Communist enemies are waging a deadly and 
tragically successful war against us here at 
home. Narcotic drugs are some of the weapons 
they are using with devastating effect. 

I shall not presume to set myself up as a 
medical authority on narcotics and drugs, nor 
on the physiological or psychological medical 
aspects and treatments of drug addiction. 
I have, however, conferred with many recog- 
nized medical authorities on this subject, have 
carefully studied the available literature, and 
collaborated with experts on articles combin- 
ing the viewpoints of the law enforcement 
officer, the social worker, the educator and the 
medical doctor, concerning drugs and drug 
addiction. I make this statement because I 
recognize that there is sometimes a divergence 
of opinion between members of the medical 
profession—particularly those who consider 
the fact of drug addiction exclusively as such 
—and law enforcement personnel who may 
tend to consider drug addiction strictly from 
the standpoint of law enforcement. 

THE NARCOTICS PROBLEM IN GENERAL. 
Admit it or not, narcotic addiction is a na- 
tional problem. While many of our cities are 
openly, actively and courageously fighting the 
drug traffic, others are burying their heads in 
the sand and denying their troubles. 

Too many of us stil! think of old, badly 
written and poorly produced movies on “Mari- 
juana.” All we can remember about these 
cheap films are the sensational advertising be- 
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Those who attended the Boston meetings | 
of the NABT will not soon forget Dr. Hig- | 
gins’ experience-punctuated account of 
narcotic addiction in the U.S. This is an 
edited version of her remarks. Teachers 
will find this excellent source material 
for a unit on drugs and narcotics. 


hind them and the vague, trite, amateurish- 
ness of the direction, acting and filming. Per. 
haps we still think of movie scenes of Chines 
opium dens, when someone mentions dope t 
us today. You'd be amazed how many Ameri- 
‘ans associate the word “narcotics” with thos 
fantastic movies and are thus inelined t 
minimize the very real danger of drug addic- 
tion all around us. 

Well-authenticated evidence, independently 
gathered and confirmed by numerous agencies 
including Military Intelligence and the Fed- 
eral Narcotics Bureau, positively links th 
Communists with the upsurge in narcotic 
trafficking throughout the free world. Opiun 
and heroin from Communist China is, and ha: 
been flooding the world market. However 
thoughtful observers of the Communist driv 
for world domination believe that the mone 
thus obtained is a secondary objective. Thi 
primary objectives, these observers declar 
include the destruction of potential fighting 
personnel, destruction of public confidence 
law enforcement and other public agencies, 
mounting spiral of crime and juvenile delir- 
quency, and an overall decline in civilia! 
morale. 

Let us attempt to determine how effeetiv 
are the deadly Siamese twins of crime a 
Communism in this war within our border 
It is very difficult to accurately estimate th 
number of drug addicts, but the most com- 
monly used estimates conservatively place th 
total between 50 and 75 thousand. To say tht 
very least, I believe that these are exceptio?- 
ally conservative estimates. The fact of nar- 
cotic addiction is not in itself an offense 
most jurisdictions. Thus, drug addicts ge 
erally become involved with the law only 
when they are apprehended on some othe! 


! 
¢| 
ti 
| (‘1 
H 
mn 
it 
wi 
th 
w! 

| ta 
{ 

a W 
fal 
ad 

De 
in 
al 
| Pr 
id 
to 
q of 
er 
ne 
in 
Ine 
in 
4 eff 
q 
in 
4 
4 p 
Iva 
| et 
the 
ie an 
ort 
ub 
4 
@ ab 


-otics 
piun 
d has 
ever 
The 
clare 
hting 
ee I! 
ies, 
delin- 


villa! 


ectiv’ 
al 
rders 
te the 
ce the 
iy the 
ption- 
f 


1954 | 


charge, at which time the fact of addiction 
yecomes known. Addiction has been likened 
«oan iceberg, with only one-ninth of its mass 
showing above the surface. At least, as far 
\s marijuana smoking is concerned, I| believe 
‘hat simile to be tragically appropriate. 

Let no one of you underestimate the danger 
contained in this harmless-looking marijuana 
cigarette. This is our enemy’s “Trojan 
Horse’ —the vehicle used by the vicious drug 
traffickers to open the gates to the victim’s 
mental, moral and physical destruction. Had 
it not been for that first marijuana cigarette, 
we could count the youthful drug addicts by 
the tens instead of by the thousands. 

WHAT IS NARCOTIC ADDICTION? There 
are several definitions of narcotic addiction, 
which might be summarized as a condition in 
which a person finds himself unable to volun- 
tarily discontinue the use of drugs, and be- 
omes more and more desperately dependent 
m these drugs. The addict is, to paraphrase 
William Shakespeare, “in the drug habit so 
iar steeped that he can neither withdraw nor 
advance, of his own volition.” He is a 
risoner who is helpless to take advantage of 
in open door through which he might escape— 
, prisoner who actually fears the outside 
vorld, and finds his only security inside his 
all. 

The Expert Committee on Drugs Liable to 
Produce Addiction gave this opinion: “Drug 
uldiction is a state of periodic or chronic in- 
toxication detrimental to the individual and 
‘0 society, produced by repeated consumption 
of a drug (natural or synthetic). Its charac- 
eristies include: an overpowering desire or 
need (compulsion) to continue taking the drug 
ind to obtain it by any means; a tendency to 
increase the dose; a psychic (psychological) 
ind sometimes physical dependence on the 
elects of the drug.” 

There are other views of what constitutes 
in addict, and two in particular seem quite 
‘ppropriate. The addict is said to be “any 
erson, regardless of the traits of his person- 
lity, who uses narcotic drugs casually until 
¢ suffers distress when the drugs are with- 
‘awn, and who becomes aware of the relation 
etween this distress and the withdrawal of 
the drugs.”” Stated another way, the addict is 
any person who habitually uses any habit- 
oming nareotic drug so as to endanger the 
ublic morals, health, safety or welfare, or who 
as been so far addicted to the use of such 
abit-forming drugs as to have lost the power 
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of self-control with reference to his addiction.” 

Of course, we must also consider whether 
this addict is an adult or a youngster. These 
are separate classifications insofar as treat- 
ment is concerned, and both present problems 
peculiar to their particular pattern. It is my 
personal observation that the adult addict is 
generally an emotionally immature and un- 
stable individual—living in a slum, fringe or 
highly transient area. He is an individual 
unwilling to face reality, with little oppor- 
tunity or desire to identify himself with others 
through membership in church groups or civic, 
social, fraternal or welfare organizations. He 
becomes addicted because of proximity to an 
addict—his motivation is the desire to escape 
reality. 

The same personality defects which lead to 
excessive drinking of a compulsive nature are 
generally to be found in the adult drug addict. 
Sometimes this failing is referred to as an 
“occupational hazard,” with the availability 
of the drug leading to its initial use to relieve 
the nervous and physical strain of his work. 
Youngsters of high school age, on the other 
hand, generally are attracted to the narcotics 
use for reasons almost exactly opposite those 
of adults. Rather than “escape,” they seek a 
sense of “belonging,” of being recognized as 
“regular” and “one of the gang.” The vast 
majority of young people have “heard about” 
marijuana and heroin before beginning its use. 
Many thought of marijuana in terms of its 
alleged sexual powers and were fascinated by 
these ideas. 

DANGEROUS “THRILLS.” In general, the 
preliminary introduction of it by a “friend” 
or “some of the guys,” stresses the thought 
that marijuana is harmless, and that they 
would be able to take it “for laughs.” As the 
body develops a tolerance for marijuana, they 
appear to switch naturally to heroin, also 
through others already using it. This switch 
is generally when the individual believes he 
is “different, and smart enough not to be 
hooked.” 

The daily dosage seems quickly to mount 
to between four and six capsules, costing 
$1.50-$7.50 each. In the beginning, the youth- 
ful addicts invent elaborate stories to obtain 
money from parents, friends and relatives. 
Then comes pilfering of objects within the 
home. If a high school student, he finds his 
earnings inadequate to purchase the needed 
supply of drugs. Generally in the company 
of another addict, he starts out by robbing 
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news stands, then stripping automobiles, steal- 
ing packages from delivery trucks, shoplifting, 
burglary, purse snatching, and an occasional 
strong arm robbery. A small percentage be- 
come “runners” or “pushers” for the drug ped- 
dlers, receiving one capsule for each four they 
sell. Girls turn to shoplifting and prostitution. 

THE COMMON NARCOTIC DRUGS. OPIUM, 
“mud,” or “pin yen” is a powerful narcotic 
which is used to procure sleep and to bring 
relief from pain. It is obtained from the juice 
of the immature seed capsule of the wild 
poppy. This juice flows out in the form of a 
milky liquid which soon hardens and turns 


black. It is then scraped off and dried thor- 
oughly. Next it goes through a kneading 


process and is molded into cakes for balls for 
the market. According to the Encyclopaedia 
Britannica, the yield of opium is smaller in 
temperate than in tropical regions, and the in- 
dustry can be profitably carried on only where 
labor and land are sufficiently cheap and 
abundant. The fact that labor must be cheap 
to realize a profit, coupled with the fact that 
women and children are used to a great extent 
to cultivate the crops, only adds to the menace 
of the drug. The active constituent of opium 
is morphine. During the past ten years or 
so, according to law enforcement authorities, 
Chicago has not been troubled with opium 
smoking, and very few opium raids have been 
made. 

MORPHINE is one of the most important 
derivatives of opium. It is a fine, white odor- 
less powder which packs like snow and has 
a bitter taste. There is no drug yet discov- 
ered that can equal morphine in pain-relieving 
power. It is often: put up in small tablets and 
cubes. Addicis usually inject it hypodermi- 
cally into their legs, arms, or abdomen, be- 
cause it is more rapidly absorbed this way. 
It produces a pleasant, tingling, “pleasurable 
sensation” which spreads throughout the body 
bringing peace and comfort. According to 
authorities, there are few morphine addicts in 
conflict with the law today. 

HEROIN, “H,” “seat,” “boy” is a coarse 
white powder which has a bitter taste. It is 
a product of opium and according to pharma- 
cologists, 5 to 7% of the opium gum’ (made 
from the seed of the poppy plant) may be 
converted into heroin. The technical name 
for heroin is diacelylmorphine. Addicts can 
“sniff” or “snort” heroin using a straw through 
the nose, as it can be absorbed through the 
nose. But some prefer to take it with a needle 


hypodermically. Heroin is an outlaw dmg 
a contraband drug, a bootleg drug—whi 
means that it cannot be imported legally int 
this country. It cannot be manufactured, so 
or possessed legally in the United States, 

HYPOCRISY OF HEROIN. Although th 
is no medicinal use for heroin in mediei 
and physicians cannot prescribe it, druggis: 
are prohibited from handling it, the fact r. 
mains that heroin is the most widely us 
drug among addicts today. Heroin capsule 
sell for $1.50 each and have been readi 
available, according to addicts question 
The public is aroused, as well it should } 
and in view of the increased traffic in heroj 
keeps demanding to know where it is coming 
from and why the Federal Government dos 
not provide greater protection against t! 
illicit importation of it. 

CODEINE is an alkaloid obtained fro 
opium and one of its active medicinal princ- 
ples, similar to morphine. It is feebler in it 
effects. 

COCAINE is a powerful, white, crystallin 
alkaloid extracted from coca leaves and mu 
used as an anaesthetic and narcotic. Its 
habitual use is most deleterious both phys: 
cally and mentally. It is known as “snow 
“C,” “happy dust,” “cutie” or “girl.” It has 
a bitter taste and a cooling effect on the bod 
tissues. Addicts may apply it to the mucou 
membranes by “sniffing or snorting” it, 
they may take it hypodermically. Coeai 
is a dangerous, insidious drug because it 
extremely rapid in its conquest and produce 
demoralizing effects. At the present time, 
costs about $2.50 a capsule for the addict. 

A combination of heroin and cocaine 
called a “speedball,’’ and since these drug 
have mutually exclusive reactions, the addict 
claim the combination produces a differe! 
and greater sensation. Marijuana and has! 
ish are practically the same kind of narcoti 
both drugs being extracted from the he! 
plant. Cannabis indica and Cannabis sat 
are the technical names. Addicts smoke mar- 
juana, or chew it. The cigarettes are call 
“reefers,” “goodbutts,” “stick,” “muggle: 
“Merry Warner” and many other names. | 
quantities it is called “tea,” “loco weed 
Reefers sell from 25¢ to $1.00 each. 

TYPES OF NARCOTIC ADDICTS. Broad! 
narcotic addicts may be divided into the {0 
lowing classes: Persons, who, on a physicia: 
prescription, habitually take a narcotic ' 
allay severe pain caused by chronic disease 


ag 
\ 
ty 
ve 
le 
| 
< 
Dk 
if 
tre 
In 
n 
ski 
ne 
sO] 
ila 
ng 
eg. 
4 
‘OD 
er 
ne) 
if 
fied 
the 
the 
tati 
+ 
un 
eve 
Ne 


does 


In its 


alline 


mu 


Its 


yhys- 


now 


[t has 
bod 


It, | 
eal! 


it 
duces 


me, 
ct. 


ine 
drug: 
ddicts 


fere! 


has!i- 


otic 
hel 
sati 


mari 


call 


agles 


1954 | 


ersons, Otherwise normal and law-abiding, 
vho began indulging in narcotics in a spirit 
f adventure and became slaves to the habit; 
motionally unstable individuals who habitu- 
ily use narcotics with the object of getting 
way from the realities of life; persons who 
iabitually use marijuana or hashish as a sex 
stimulant. 

It would seem that almost any personality 
type, including the normal, may develop the 
lrag habit to escape from conflicts. It is an 
rtificial escape; it brings solace to the user, 
leadens pain, brings about forgetfulness, and 
ninimizes, at least for awhile, in the user’s 
nind, the difficulties he is facing. It produces 
, confidence and a sense of peace that the user 
vould not otherwise feel. He is relieved of 
urdens, his insecurity disappears, and he 
‘finds instead what he interprets pleasurable 
sensations. As soon as the effects of the drug 
vears off, he becomes morbid, morose and 
lepressed, concerned only with the next dose 
-how and where he will get it. 

COMMON PHYSICAL INDICATIONS OF 
DRUG ADDICTION. The common indications 
{ drug addiction are: a grim, haunted expres- 
sion, a peculiar glistening look in the eyes, 
trembling hands, sallow skin, wan cheeks. In 
, sniffer usually, there is a redness or swelling 
in the partition of the nostrils, or ulcers on it; 
n one who takes his dose hypodermically, the 
‘kin is usually covered with a rash from 
needle pricks on the arms, legs or abdomen— 
ome addicts use an eyedropper, safety-razor, 
lade, safety pin, or the like, instead of a 
ypodermic needle; periodic “yen” or craving 
ior the drug, with symptoms such as water 
running from the nose or eyes, frequent yawn- 
ng and sneezing, continually itching arms and 
egs, and dilation of the pupils. 

The psychic action of marijuana is said to 
onsist of: a feeling of happiness, the charac- 
‘eristic state of euphoria, intellectual excite- 
nent, dissociation of ideas, and exaggeration 
| sensations, errors in time and space, intensi- 
ied auditory sensibility, fixation of ideas, 
‘hese usually have a suggestive origin due to 
‘he influence of the outside world; over-exci- 
‘ation of sensations and emotional disturb- 
‘neces, during which the addict loses the power 
‘0 control his emotions and may commit acts 
{ violence; irresistible impulses, always of a 
‘uggestive origin, which may lead to suicide; 
umerous illusions and hallucinations. What- 
‘ver tie addict imagines becomes clearly visi- 
le to him. Marijuana intoxication may be 
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divided into four periods: nervous excitation ; 
hallucinations and mental instability; ecstasy 
and profound repose; sleep which terminates 
the intoxication. 

The mental and moral sense, as well .as the 
physical being, of a drug addict becomes 
affected. A state of mental depression occurs 
which can be relieved for a time only by in- 
creasing the doses of the narcotic. Responsi- 
bilities are neglected, appointments are not 
kept, no reliance can be placed on any state- 
ment made, since addicts are notorious pre- 
varicators. .If drugs are withdrawn for a 
period of time, withdrawal symptoms become 
apparent. This usually takes about 12 to 18 
hours after the last dose. This person exhibits 
tremors, uncontrolled twitching of muscles, 
vomiting, severe cramps in legs, back and 
abdomen, diarrhea, extreme loss of weight 
during the next few days. There is some 
fever, some hot and cold flashes. Anyone who 
has ever witnessed a drug addict “running 
cold” or “kicking the habit” can never forget 
the sight. This sickness lasts from a week to 
ten days. But, rehabilitation lasts anywhere 
from four months to a year, depending upon 
length of addiction. 

There are people who claim that drug addic- 
tion should be regarded as a disease rather 
than a vice. They say that once it has de- 
veloped, it requires special care and treatment 
just as much as a case of smallpox or typhoid 
fever. Perhaps that is true. Granted, that it 
takes bodily toll as does any organic disease. 
But what seems to have been overlooked by 
many authorities is the fact that a drug addict 
has a free will, and at least in the beginning, 
he has the choice of accepting or rejecting the 
use of drugs, when faced with the desire to 
use them. 

The degree of susceptibility differs in people, 
of course, and the weak people, the high- 
strung, unstable, over-sensitive, emotionally 
immature individuals—these are the people, 
who under certain conditions, are easily in- 
duced to begin the habit. 

According to medical and psychiatric au- 
thorities, the ideal treatment plan includes 
physical care, general building-up after the 
withdrawal illness; an adequate occupational 
therapy program; psychotherapy, counselling 
and guidance. The treatment must go beyond 
the medical care and even after the patient is 
considered “cured” some type of supervision 
is not only advisable, but is a real necessity. 
Unless this supervision (both social and medi- 
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cal) is provided, the patient may fall into bad 
habits, seek out his old associates and suffer 
relapse. 

We had to learn how to fight cancer, before 
we ever made any progress in that field—and 
yet, we have so much still to learn. It is the 
same situation in regard to narcotics—if we 
are to cure our addicts, or halt the spread of 
this illegal traffic, we must turn and face our 
enemy in every American community—and 
fight back intelligently, as a national team. 
We can’t leave the fight to the few who have 
been carrying the burden—if all of America 
will join them, work with them, study and 
plan with them, the menace of drug addiction 
ean be eliminated for all time. 


Socks For Susy Srologiste 


Srp, ApriAN M., and Owen, Ray D. General 
Genetics. W. H. Freeman and Company, San 
Francisco. x+561 pp. illus. 1952. $5.50. 
This textbook presents in 24 chapters the basic 

principles and some important applications of mod- 

ern genetics. The approach and sequence of topics 
is logical rather than historical. Special emphasis 
is placed upon the cytological and biochemical 
aspects of the subject. A very important part of 
the book is the illustrations. At the ends of the 
chapters are well-chosen lists of references and 
generous numbers of questions and problems. In 

level of difficulty and variety the material as a 

whole is probably above the average of recent text- 

books in genetics. 
Epwarp C, Coun, 
Chicago Teachers College 


The Teaching of Science in Tropi- 
Unesco Handbooks, Vol. 1, 
Univ. Press, London. 


JosepH, E. D. 
cal Primary Schools. 
1953. 234 pp. Oxford 
$1.00 (United Kingdom). 
Although well organized, the “General Introduc- 

tion” and the first two chapters are lengthy and a 

repetition of general teacher training. The outline 

for the six-year primary course is concise; the sup- 
plies required are inexpensive and easy to obtain. 

This handbook should be a valuable aid for 

teachers of grades four, five, and six in practically 

any climatic location. 
ERMA VANCE, 
Fort McKinley School, Dayton, Ohio 


Beespe, Unseen Life of New York. 
Duell, Sloan and Pearce, New York, and Little, 
Brown, Boston. xiii+ 165 pp. 1953. $4.00. 
Many a New Yorker may wish to glimpse the 

living things he has overlooked about his metropo- 

lis, but the professional biologist might have to 
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place his flair for exact scientific accuracy in 
straight jacket to get pleasure from this prody 
The teacher of biology will be quick to s& 
the sweeping generalization that is so far fro 
exact truth in the statement on p. 141, “. . . ever 
plant springs from a seed, every animal from jy 
egg.” Beebe continues, “Still another sweeping 
all-inclusive statement may be made—every see 
or egg at first consists of but one cell, and by th 
division of this into many cells, the lichen, viole 
tree, worm . ls formed.” Surely this emine: 
scientist must know the structure of the liche 
The personalization of all animal life may beeon 
irksome—even annoying. Does a male dragonfis 
barge “slowly along through life, hoping again: 
hope that a mate will find him before he dies 
starvation?” Beebe’s fine style shows through 
many a page. He could have read his manusery 
a bit more carefully, and the co-publishers, lik 
wise, could have avoided some of the typographi 
errors that have slipped in. 


tion. 


CHARLES E. PACKARD, 
Randolph-Macon College 


West, T. F., Harpy, J. Exior, and Forp, J. 
Chemical Control of Insects. John Wiley & Son: 
New York. xi+211 pp. illus. 1952. $3.25. 
The rapidly growing list of insecticides, rep 

lents, and attractants makes this recent summar 

an easy method of keeping abreast of the lates 
developments. The precise effects of the variow 
chemicals, dosages, and composition are told in 

easily readable style. Entomologists will find tl 

British review quite valuable; general biolog 

teachers may find it a handy reference. Include 

is a chapter on weed control. 
Pau. KuinGe, Editor 


Derrrick, J. E., and Berson, R. C. Medi 
Schools in the United States at Mid-centu 
MeGraw-Hill, Inc., New York. xxi +380 | 
1953. 

Functions of the medical school, its finance 
operation, curriculum and teaching methods, 
vanced education and training are covered exte 
sively. It is a sourcebook which ought to 
accessible to every biology department which trai 
students for medicine and its allied fields. 

CHARLES E. PACKARD, 
Randolph-Macon Colleg 


Berritt, N.J. Journey into Wonder. Dodd Me 
& Co., N. Y. XIV +338 pp. sketches. 19- 
$4.00. 

Professor N. J. Berrill, an eminent marine bid 
gist at MeGill, narrates the story of man’s @: 
covery of the natural world by taking the rea¢ 
on the journey into wonder as did Columbus, ™ 
freebooters Hawkins and Drake, the great pira‘t 
naturalist Dampier, the scientist-sailor Cook, 
Forsters, von Humboldt, Scott, and the think 
Darwin. These voyages serve as connecting threaé 
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m HIGH-POWER MICROSCOPE OBJECTIVES 


pping 
ser A New English Development 
y th GIVES YOU EXTRA WORKING SPACE 
"role 
UNDER MAGNIFICATION—PLUS UPRIGHT IMAGE! 
une 
icher Development of 8 mm. and 4 mm, Microscope Objectives with large working dis- - 
tances has been achieved. Makes dissection and other microscopic operations 
PC OI much easier. These 20X and 40X Objectives have numerical apertures of 0.574. 
p The working distances have been increased from the few millimeters commonly 
onns associated with such objectives to 12.8 millimeters. An additional advantage— 
rail there is no image reversal. Image is clear and sharp. These systems will oper- 
a ate very well even under phase contrast conditions. Made with standard 
1€8 threads, ideal for those operations where handling the specimen under high 
oh magnification is required. Height 1-23/82”, diameter 1-5/8”. 
phi Order by Stock No. Send check or M.0.—money back guarantee 
. Your Chance to Own a Very Fine Instrument | New! 2 in 1 Combination! 
lege Pocket-Size 
‘ WER MICR 
IMPORTED MICROSCOPE | 
Son: 
25, 100, 200, 300 Power ONLY 10 POWER TELESCOPE 
ONLY 
an $1495 no 
Good optical qualities. Fine 4 
Mal focusing. Definition is sur- Pstpd. ppd. 
lates prisingly clear and good .. . 1 OCULAR 
in fact amazingly so at this SULA Useful Telescope icro- 
aro price. Serviceable construe- 3 OBJECTIVE 
tion. The greatest microscope LENSES ing, precision instrument. 
in bargain on the market! 
t 
id 4 TRY IT FOR 10 DAYS... FOCUSING 
nolog 1 If you're not completely satis- REVOLVING 
ot. fied your money will be re- DISC-LICHT 
Ciude: § funded in full. ADJUSTABLE 
MIRROR 
Instrument comes packed in SQUARE STAGE 4g 
litor sturdy, hard wood case. Ac- (2%” x 2%”) i 
cessory eyepiece and objective with SLIDE 
available. 
' Stock No. 70,008-AX 
neu 
0 | IMPORTED 
3 BARGAINS GALORE! 
STEREO MICROSCOPE Get 
nance: 
at 50% Saving! Pr ” 
8, Wide, 3 Dimensional Field FREE CATALOG “AX 
exte! Excellent Depth for Working 
Under Magnification! pa NS If you haven't seen our big, FREE 
to lk Now, for the first time—a fine, imported . Catalog, you don’t know what 
trail Binocular Microscope at a substantial . you're missing. Fantastic variety 
i“ saving. Used for inspections, examina- — never before have so many 
tions, counting, checking, etc. Fixed 3 lenses, prisms, optical instruments, 
power objective with 8 pairs of matched and components been offered from 
D eyepieces to give you powers of 15X, one source. Positively the greatest 
’ 80X, 45X. Rack and pinion focusing. Interpupillary Amer- 
llege adjustment. Instrument is removable from base f . a . Do Tele- 
mounting on equipment or bench. he 
| Me —2%4”, Adjustable for extra height. ne hard- . 
Me: wood case included. Recommended for lab, shop, factory or home use. rd- 
1932 We guarantee complete satisfaction or your money back. to-get optical items, Write for 
Stock No. 70,011-AX FREE CATALOG “AX”, 
hio! 
t 3% RETICLES FOR MICROSCOPES - TELESCOPES! 
‘ ” We have the greatest variety of measuring and counting reticles in the 
; entire country. Available from stock. Write for free Catalog AX. 
us, 
pirat 
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For EASIER, FASTER TEACHING... 
BETTER UNDERSTANDING 


In today’s overcrowded science classes these three low-cost visual aids give ey 
student the full advantage of your instruction. Exclusive Bausch & Lomb featur 
provide today’s brightest, most detailed images...offer the widest range of practig 
use. Use them to help your students learn better . . . by helping them see ber 


B&L MODEL LRM BALOPTICON PROJECTOR 


Projects : 
OPAQUE OBJECTS 
SLIDES BOOKS 
SPECIMENS e CHARTS 
PRINTED MATERIAL 
PICTURES 


Unequalled versatility. Pro- 
jects large, clearly detailed 
images of slides and opaque 
objects, specimens, printed 
matter, photographs . . . your 
imagination sets its only 
limits! Catalog E-11. 


B&L MICROSCOPE 


Full standard size throughout! SEPARATE 
Pre-focusing gage, saves time. COARSE AND FINE 
Superb resolution, flat fields, 
with achromatically corrected FOCUSING 
10X and 43X objectives. More e 
teaching advantages than any INTERCHANGEABLE 
other student microscope, at 
any price. Catalog D-185. ILLUMINATOR AND 
MIRROR 

Proj 

rojects permanently 4 
mounted specimens, or live Projects: 1 
screen, for class viewing, or xe 
directly on sketch pad for IMAGES for TRACING ilt] 
drawing or tracing. Catalog E-10. 

LIVE SPECIMENS 
WRITE for demonstration 


and literature. Bausch & Lomb 
Optical Co., 71828 St. Paul St., 
Rochester 2, N. Y. 


Please mention THe American Biotocy Teacher when answering advertisements 
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» which to string bits of history of science; of his 
» philosophy of modern knowledge about the 
atures and places encountered. The topics, the 
es and the oceans receive chief emphasis. The 
ok ends with the journey into geological history 
it about the vicissitudes of the mammals of the 
\nericas. The volume is clearly, simply and well 
ritten. It may serve as a review, a Summary or 
- an introduction to natural history for the lay 
~ader as well as the student of biology. 


N. STEVENSON, 
Southern Oregon College, 
Ashland, Oregon 


Dante P. Functional Anatomy of the 
‘Vertebrates. MeGraw-Hill Book Company. xi + 
pp. 1950. $6.00. 

4s found in other texts the anatomy of the sys- 
ems, and the classification of various vertebrates 
e included. Three unusual extra chapters are 
erted. Form and Structure, Anthropology, and 
Functional Anatomy. 


Mrs. Ropert Hopce 


“BIOLOGY IN THE NEWS” 


Eat and Stop Worrying, John Kord Lagemann, 
Cosmopolitan, Feb. 1954, pp. 94-97. 


\ collection of popular myths which keep you 
m enjoying certain foods or combinations of 
i. The correct idea is given after each of the 
ths. Good material for stimulating class dis- 
sion. 


How Much Can Your Heart Stand?, Morton M. 
Hunt, Cosmopolitan, Feb. 1954, pp. 32-37. 

Heart disease scares most people because it is the 
aber one killer. Heart patients should continue 
r activities under the direction of a physician. 
the article tells you why and how it can be done. 


hen Not to Diet, Hilde Bruch, Collier’s, Feb. 5, 
1954, pp. 82-85. 


Sensible people may diet to improve their physi- 

condition. They should refuse to do so if the 
sequent loss of weight will not make them 
thier and happier. 


potan of the North, Leonard A. Stevens, Col- 
ers, Feb. 5, 1954, pp. 92-95. 


\ thrilling description of the capture and photo- 
phing of a wolverine. Some interesting facts 
ut their habits are included. 


ve Killed 5000 Rattlers, William T. Sweet, Out- 
door Life, Feb. 1954, pp. 54-55 & 110-112. 


Hunting the prairie rattlesnake for many years 
‘given Mr. Sweet and his wife many thrills and 
hy ideas about the habits of rattlers. The arti- 
* stre-ses the constant vigilance which a hunter 
7 exereise if he is to avoid being struck by one 
them 
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The Future of Your Farm, John Bird, Country 
Gentleman, Feb. 1954, pp. 29 & 71-76. 


Some startling facts about population growth 
and the land available for raising our food sup- 
plies. For your more thoughtful students. 


| Crashed in Suicide Seat, Mary Harrington 

Feldman, Sat. Ev. Post, Jan. 30, 1954, pp. 17-19 

& 62-63. 

Want to get a good idea of how you might feel 
if you lived after riding next to the driver when 
his ear crashed? This vivid article should be read 
by all who drive. 


The Coral Reef, Lincoln Barnett, Life, Feb. 8, 

1954, pp. 74-94. 

The eighth of the series “The World We Live 
In.” Superb pictures of the corals and of many 
exotic animals which associate with them. Several 
copies of this article should be included in your 
permanent files. The text is more readable for 
your better students. 


Such Interesting Snails, James Poling, Collier’s, 
Feb. 19, 1954, pp. 106-109. 


What might happen if we brought some strange 
snails into this country? This article describes 
some disastrous effects of such introductions in 
other countries and the concern we now must give 
to the giant African snail. 


You Don't Have to Be Afraid of Operations, 
Fred W. Rankin, M.D., Woman's Home Com- 
panion, Feb. 1954, pp. 4-6 & 47 & 54-56. 


Fear, which prevents many a needed operation, 
can be notably reduced by reading this article. 
What goes on in preparation for, during, and after 
the operation are so well explained that fear due 
to ignorance of medical procedures is dispelled. 
Worth reading by your better students. 


7071030 
The Editor's Desk 


Decayed teeth may literally be made as good as 
new if discoveries announced at an American 
Chemical Society meeting are confirmed by further 
research. In the future, cavities may be repaired 
with materials that allow calcium and phosphate 
mineral crystals to grow into them, producing fill- 
ings indistinguishable from real teeth, Martin 
Burger, chemistry department of the Jewish Hos- 
pital of Brooklyn, told a scientific conference of the 
Society’s New York Section. 


The largest use of antibiotics outside the drug 
field is in animal feed supplements, and Dr. Louis 
L. Rusoff of the Louisiana State University re- 
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SERVING SCHOOLS 


Year after year, TESTA Microscopes are 
winning more and more new friends. Now 
used in over 12,000 schools. Approved by 
leading Boards of Education. They're 
AMERICAN-MADE, your assurance of 
uniform quality and ability to withstand 
classroom use. Quality guaranteed. 


Four models, priced from $33.50 to $92.50. 
Quantity discounts to schools. Instruction 
manuals furnished. All are standard, lab- 
oratory size instruments with large, pro- 
fessional inclining stands, precise, inter- 
changeable achromatic optics. Substage 
lamps and other accessories available. 


Illustrated — 

Model F — 100 to 700X, 
Parfocal triple nosepiece. 
Condenser stage with iris 

diaphragm. Achromatic 
objectives. Coarse and fine 

adjustment. 


Write for literature to Dept. ABT 


ported io an American Chemical Society sym- 
posium evidence that such supplements accelerate 
animal growth by stimulating faster bone develop- 
ment. 


Ancient Chinese herb cures now appear to have 
been scientifically sound, Dr. T. 8. Ma, professor 
of chemistry in New York University, told the 
American Chemical Society’s New York Section. 
Recent research has shown that certain herbs, used 
medicinally in the Orient for thousands of years, 
are definitely germ-killers. Citric, malic, and tar- 
taric acids were some of the substances found to 
have anti-bacterial effects 


Begun in 1953, a program concerning the prob- 
lems of high school—college articulation will be con- 
ducted at the University of Chicago from June 28 
to July 30, and is open to college, junior college, 
and high school teachers. Demonstration sections 
of high school students in the biological sciences, 
English, French, German, humanities, physical sci- 
ences, mathematics, and social sciences, with semi- 
nars and lectures will be the methods largely used. 
Scholarships to the participants for full tuition are 
available, and graduate credit is available. Address 
inquiries to: Mr. Harold Dunkel, University of 
Chicago, Chicago 37, Illinois. 


Copies of “Better Laboratory Planning,” a guide 


for those planning new laboratories, may be ob- 
Ne tained free from the Laboratory Equipment Sec- 

“ik tion, Scientific Apparatus Makers Association, 20 


No. Wacker Drive, Chicago 6, Illinois. 


Lines 


BOOKS ON BIOLOGY. Bought and sold }y 
THE BOOK HOME, 16 East Kiowa &. 
Colorado Springs, Colorado 


CONNECTICUT VALLEY SUPPLY CO. 
LIVING & PRESERVED 
BIOLOGICAL MATERIALS 


Write for our new catalogue 
89 Kent Road Springfield 8, Mass. 


LIVE FROGS & TURTLES 
from 
Wisconsin’s oldest & largest frog dealer. 
E. G. HOFFMAN & SON 
P. O. Box 815 - Oshkosh, Wis. 


MARINE BIOLOGICAL 
LABORATORY 


Complete stock of living and preserved mate- 
rials for Zoology, Botany, and Embryology in- 
cluding Protozoan cultures, and Microscope 
slides. 


Catalogues on request 
Address Supply Department 
MARINE BIOLOGICAL 
LABORATORY 
WOODS HOLE, MASS. 


| films available. 


Please mention THe American Bio.tocy TEACHER when answering advertisements 


Biological Supply Catalog and Current Live Reptile 
List free to teachers. Quivira Specialties, Topeka # 
Kansas. 


An excellent Code of Ethics for Teacher Place- 
ment Officers may be obtained by writing to: Dr 
V. F. Dawald, Pres., Illinois Teacher Placeme 
Assn., Milliken Univ., Decatur, Ill. This may 
terest many life science teachers, as well as place 
ment officers. 


Mrs. Agnes Meyer, wife of the chairman of th 
beard of the Washington Post, proposes a Nation 
Commission of Scholars and Educators “to recs 
our educational system, encourage the gifted st 
dent, and formulate an intensive program for ! 
discovery of talented children.” 


The award of the Nobel Prize for Physies of 1% 
to Dr. Frits Zernike reminds us that Arthur ! 
Brice’s Phase Films are the only audio-visual : 
materials using the Zernike phase-contrast methods 
available to biology teachers. See the adverti® 
ment on page 78,for the details of phase-contr 
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New 
DISCOVERY PROBLEMS 
in BIOLOGY 


A STUDY GUIDE FOR USE WITH ANY TEXT 


The Only Biology Workbook That Gives 

You — 

STANDARDIZED TESTS . . . with tables of 
norms (based on thousands of actual scores 
in classrooms all over the country) ... to help 
you measure each student’s performance. 


FILMGUIDE LESSON SHEETS . . . Booklets of 
worksheets for each student to use in con- 
junction with the biology films you show. 


New Discovery Problems in Biology 


s your complete teaching program—reading assign- 
nents in all the current texts . . . lesson plans for 
each topic . . . optional work . . . vocabulary drills 
Place- .. periodic reviews and tests. It’s so easy to 
o: Dri use . 
ay “GM... And students, too, enjoy learning from this 
plc cimulating study guide. They like especially the 
ibundance of instructive diagrams, the variety of 
of the «ctivities, the feeling of accomplishment which each 
ation completed page gives. 


Write for your free examination 
copy before selecting next 
year’s materials. 


COLLEGE ENTRANCE BOOK COMPANY 
104 Fifth Avenue, New York 11, N. Y. 


Please mention THe AMERICAN Bio.tocy Teacher when answering advertisements 
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To Serve 
The Busy Biologist 
The Cooperative Advertiser 


Recognizing the pressure of your duties 


and knowing your interests in the prod- | 


ucts our advertisers have to offer in the 


field of biology, you need only put checks | 


on the squares below, sign the coupon 


and mail it to Muriel Beuschlein, Mgr. | 


Ed., 6431 S. Richmond St., Chicago 29, 
Illinois. 


[] American Optical Co. information 
(-] Bausch and Lomb Co. information | 
(] Book Home information | 
(] Arthur T. Brice — Films literature | 
Carolina Biological publication 
(] College Entrance Book Co. information | 
[] Connecticut Valley Bio. catalog 
[] Denoyer-Geppert Co. catalog 
[] Walt Disney Productions information | 
(] Edmund Scientific Corp. information | 
(] Exakta Camera Co. Booklet “I” 
[] Feiereisen, Publisher information 
[] General Bio. Supply Co. publication 
(] Harvard Apparatus price list 
[] D.C. Heath information 
[] E. G. Hoffman and Son list 
[_] International Films catalog, guides 
[] Joy Specialty Co. circular 
[] Eric Lundberg catalog 
[_] Marine Bio. Laboratory catalog 
[] New York Scientific catalog | 
[] Philosophical Library information 
[] Quivera Specialities Co. catalog 
[] Testa Mfg. Co. literature 
[] Visual Sciences information 
[] Ward’s Natural Science animal chart 
C] W. M. Welch Scientific Co. literature 


(Please Print) 


New 1952 Medel! 
35-mm. EXAKTA “VX” 


Single Lens Reflex Camers 


One lens both for view- 
ing and picture taking 
assures perfect sharp- 
ness, accurate exposure, 
maximum depth of 
field, and correct com- 
position for color. You always see tlie 
exact image before you take the picture— 
whether the subject is an inch or a mile 
away, whether it is microscopic or gigantic, 
whether it is moving or stationary. In- 
stantly interchangeable lenses permit tele- 
photo, wide angle, close-up, copy and micro- 
scope photography. With f2.8 Zeiss Tessar 
“T” Coated Lens with Pre-Set Diaphragm 
RETR: $279.80 tax included 


Write Dept. 900 For Free Booklet “I” 


NATURE PHOTOGRAPHY WITH THE 
HIGH-SPEED FLASH by Alfred M. Bailey 
(Denver Museum of Natural History). 
This eminent explorer and scientist displays 
his finest Exakta photographs and others 
along with explanatory material. 35 full 
page photographs. 64 pages ................ 50e 


EXAKTA CAMERA CO. 


48 W. 29th St. New York 1, N.Y. 


SCIENCE FILMSTRIPS | 


CHEMISTRY 
MICROBIOLOGY 
ATOMIC ENERGY 
HOW TO STUDY 
GENERAL SCIENCE 
FIGURE DRAWING 
LABORATORY SAFETY 
HEALTH AND SAFETY (Campers) 
SAFETY IN AN ATOMIC ATTACK 
SCHOOL BUS SAFETY 
WATER CONSERVATION 


BIOLOGY 
PHYSICS 


Ask for free folder and information about the new 
SCIENCE STRIPS in color for Elementary classes. 


Made by Teachers for Teachers 


Since 1931 
VISUAL SCIENCES 


SUFFERN, N. Y. | ie 


i 


Box 599-B 


— 


Please mention THE American BioLocy TeacHEeR when answering advertisements 
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